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The two distinct research areas of mathematics anxiety and learning 



• Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



environments each have separately yielded a great amount of information regarding 



students’ feelings and perceptions in the mathematics classroom. But, while each area 



has provided educators and researchers with rich insights, hardly any research has 
attempted to bring the two fields together. Our study attempted to do that. 



Objectives 

The purpose of this research was to investigate associations between the 
classroom environments perceived by high school students and their level of 
mathematics anxiety. Investigating the reliability and validity of the instruments used 
was also a major purpose of this research as well. 



Theoretical Framework 

The study of mathematics anxiety progressed with the creation of the 
Mathematics Anxiety Ratings Scale (MARS) (Richardson & Suinn, 1972; Suinn, Edie, 
Nicoletti, & Spinelli, 1972) in the early 1970s. This survey allows researchers to probe 
the level of mathematics anxiety that a person feels, both in and out of the classroom 
environment. This initial research tool spawned many others, including revised 
versions of the MARS (Alexander & Martray, 1989; Flake & Parker, 1982), the 
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Mathematics Anxiety Questionnaire (Wigfield & Meece, 1988), and the Fennema- 
Sherman Mathematics Attitude Scale (Fennema & Sherman, 1976). 

All of these instruments attempt to identify the level of mathematics anxiety by 
measuring the feelings and emotions associated with mathematics situations. The 
causes of mathematics anxiety, however, are not that easily discernable according to 
Martinez and Martinez (1996): 

Mathematics anxiety is complex. It rarely follows a straightforward, single- 
cause/single-effect, linear progression. It has multiple causes and multiple 
effects... (p. 6) 

Martinez and Martinez go on to state that identifying that someone is mathematics 
anxious only defines the symptom, not the cause of the anxiousness. Because of this, 
it is difficult to pinpoint the various components surrounding a student’s mathematics 
anxiety, some of which can be internal and some which can be environmental. This 
research investigated the learning environment in which students find themselves as 
an important determinant of the level of anxiety which students feel. 

One area that has been agreed upon by many researchers as a key element in 
mathematics anxiety is the role of the teacher in the classroom (Martinez & Martinez, 
1996; Tobias, 1978; Zaslavsky, 1994). But the learning environment encompasses 
more than just the teacher’s role in education. It focuses on many aspects and 
interactions found in the classroom. 

Learning environments research has its roots in the work of Herbert Walberg 
and Rudolf Moos and their individual attempts at studying students' perceptions of 
various learning situations (Walberg & Anderson, 1968; Moos, 1979). From this 
foundation, the study of learning environments has flourished and expanded into many 
areas over the previous few decades (Fraser, 1994, 1998; Fraser & Walberg, 1991 ; 
Goh & Khine, 2002). 
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By using research tools from learning environment research, it was hoped to 
improve our understanding of factors that influence mathematics anxiety and, 
subsequently, to guide improvements for students suffering from mathematics anxiety. 

Methods & Techniques for Research 

One of the more powerful trends in research today is the combining of 
qualitative and quantitative research methods to obtain a clearer picture (Fraser & 
Tobin, 1991; Tobin & Fraser, 1998). This approach allows a triangulation of data, 
which is fundamental in obtaining validity in research (McKnight et al., 2000). 

In our research, quantitative data were obtained through the use of two well- 
documented tools. First, a revised and updated version of the Flake and Parker 
Revised Mathematics Anxiety Ratings Scale (RMARS) (1982) was used to assess 
students’ mathematics anxiety. Second, a revised version of the What is Happening in 
this Class (WIHIC) survey (Aldridge & Fraser, 2000; Fraser & Chionh, 2000; Fraser, 
McRobbie, & Fisher, 1 996) was used to assess students’ perceptions of the following 
aspects of the mathematics classroom learning environment: Student Cohesiveness, 
Teacher Support, Involvement, Investigation, Task Orientation, Cooperation, and 
Equity. Using simple correlation and multiple regression analyses, data obtained from 
administering these scales were inter-related to identify relationships between 
mathematics anxiety and classroom environment characteristics. Factor analysis and 
reliability coefficients were also used to check the validity and reliability of the 
instruments and to identify salient factors. 

A standardized open-ended interview using extreme case sampling was 
implemented to amplify and clarify the findings from the quantitative data collection 
(Patton, 1990). This allowed possible confirmation or denial of the survey findings by 
questioning students, who had either extremely high or very low mathematics anxiety, 
regarding their perceived classroom environment and its effect on their anxiety level. 
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Data Sources 

Data were collected from high-school students (Grades 9-12) from four schools 
in the Southern California area. These co-educational high schools, both public and 
parochial, have diverse cultural and socioeconomic settings. The sample of 745 
students from over 40 classes was satisfactory for carrying out the various statistical 
analyses required. Selected mathematics classrooms across all grade levels from 
each school were used in the research. A breakdown of the grade levels is found in 
Figure 1 . Approval from school administrations and guardians was obtained. 



Grade Level 



1 7% 30% 



30% 

Figure 1. Percentage of the Sample from Each Grade Level 





M Grade 9 

□ Grade 10 

□ Grade 1 1 

□ Grade 12 



Factor Analysis and Reliability 

The RMARS was investigated by use of factor analysis and Cronbach alpha 
reliability estimates. Similar analyses of the WIHIC instrument are forthcoming. 
However the strong factorial validity and reliability of the WIHIC has been consistently 
demonstrated in studies in Australia and Taiwan (Aldridge & Fraser, 2000), Singapore 
(Fraser & Chionh, 2000) and Canada (Raaflaub & Fraser, 2002). 

Factor analysis was carried out by using principal component analysis involving 
scree plots, eigenvalues of factors greater than one, and using a varimax rotation 
method with Kaiser normalization. 
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Results 

The RMARS was found to have a Cronbach alpha coefficient of 0.94 and a 
standardized alpha coefficient also of 0.94. This confirms, even with some minor 
adaptations and revisions, the high reliability of this instrument. The Learning 
Mathematics Anxiety Factor had an alpha of 0.92 and the Mathematics Evaluation 
Anxiety Factor alpha was 0.91 . 

Factor analysis of the RMARS yielded confirmation of the findings of Flake and 
Parker, even after the revisions and adaptations performed. They found two factors 
were salient in the original findings: Learning Mathematics Anxiety and Mathematics 
Evaluation Anxiety. The findings for this factor analysis are almost identical, except for 
a few minor substitutions within the factors. See Table 1 for salient items in each 
factor. 



Table 1 

Factor Analysis of RMARS 

Learning Mathematics Anxiety (LMA) Factor 

Item Loading 

I. Watching a teacher work an algebra equation on the .68 

blackboard. 

’ 2. Being given a mathematics textbook on the first day of class. .53 

3. Solving a square root problem. .60 

4. Reading and interpreting graphs and charts. .55 

5. Getting your schedule and seeing a mathematics class on it. .74 

6. Listening to another student explain a mathematics formula to .69 

you. 

7. Walking into a mathematics class. .77 

8. Looking through the pages of a mathematics textbook .69 

9. Starting a new chapter in a mathematics class. .70 

10. Walking onto campus and thinking about a mathematics .65 

course. 

II. Picking up a mathematics textbook to begin working on a .66 

homework assignment. 

12. Reading a word associated with mathematics, such as .63 

“geometry” or “average”. 

13. Listening to a lecture in a mathematics class. .65 

14. Having to use a calculator or table to solve a problem. .75 

15. Being told how to solve an algebra equation or write a .51 

geometry proof. 



LMA Eigenvalue = 10.120 
% of Variance = 42.168 
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Mathematics Evaluation Anxiety (MEA) Factor 

Item Loading 

1 . Being given a homework assignment of difficult problems .75 

which is due the next class meeting. 

2. Thinking about an upcoming mathematics test the day before .77 

you take it. 

3. Taking an examination (quiz) in a mathematics course. .81 

4. Working on an abstract mathematical word problem. .69 

5. Reading a formula in a science class. .53 

6. Taking an examination (final) in a mathematics class. .87 

7. Getting ready to study for a mathematics test. .71 

8. Being given an unannounced quiz in a mathematics class. .86 



MEA Eigenvalue = 2.915 
% of Variance =12.145 



Salient factors > .50 factor loading 

Response alternatives for the RMARS range from not at all anxious to very anxious using a 5 
point Likert scale. 



Table 2 reports the simple correlation and multiple regression analyses for 
associations between each factor of mathematics anxiety and classroom learning 
environment. The simple correlation analyses using Pearson product-moment 
correlation coefficients revealed that Student Cohesiveness had a statistically 
significant (p< 0.01) and negative association with the Learning Mathematics Anxiety 
factor, while Task Orientation and Cooperation were also statistically significantly 
correlated. 

The multiple regression analysis, with the LMA factor as the dependent 
variable, yielded a significant relationship for Student Cohesiveness (p<0.01) and 
Investigation (p<0.05). It appears that, with the other WIHIC scales mutually controlled, 
mathematics anxiety is lower in classes with more Student Cohesiveness and less 
Investigation. 



Table 2 

Simple Correlation and Multiple Regression Results for 
Associations Between Factors of RMARS and Classroom Environment 



Environment 

Scale 


LMA Factor 


MEA Factor 


r p 


r p 


Student Cohesiveness 
Teacher Support 


-0.14*** -0.31*** 

-0.04 -0.01 


-0.04 -0.15 

0.03 0.04 
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Involvement 


-0.01 


0.02 


-0.02 


-0.02 


Investigation 


0.05 


0.14* 


0.01 


0.01 


Task Orientation 


-0.09 * 


-0.07 


-0.03 


-0.04 


Cooperation 


-0.08 * 


-0.01 


0.02 


0.01 


Equity 


-0.07 


-0.04 


0.01 


0.01 


Multiple Correlation, R 




0.160 *** 


0.074 



p < 0.05 

p < 0.01 



Multiple regression and correlation analysis between the learning environments 
scales and the Mathematics Evaluation Anxiety factor did not yield any significant 
correlations nor a significant predictive relationship between the scales and MEA 
either. 



Conclusion 

First, the study provided valuable information regarding the validity and 
reliability of the Revised Mathematics Anxiety Ratings Scale (RMARS) for assessing 
mathematics anxiety. The high alpha coefficient and factor analysis results confirm 
that the RMARS is still a valid tool in its third decade of use. 

Secondly, while the multiple regression analysis yielded statistically significance 
between two of the learning environment scales and one of the mathematics anxiety 
factors, the results seem to point towards high collinearity. With further factor analysis, 
this analysis may more clearly define relationships between these two areas. 

There are many opportunities for further research in this area. Further research 
into factor structure and reliability, especially of the WIHIC, is needed. Through this 
analysis, a better view of the dimensions of learning environments and their 
relationship to mathematics anxiety is likely to emerge. Qualitative data still needs to 
be evaluated in order to confirm and clarify possible relationships. Lastly, it is hoped 
that this research will lead to a better understanding of, and to practical improvements 
for, those students suffering from mathematics anxiety through its identification of 
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associations between their anxiety levels and what is taking place in their classroom 

settings. 

References 

Aldridge, J.M., & Fraser, B.J. (2000). A cross-cultural study of classroom learning 

environments in Australia and Taiwan. Learning Environments Research: An 
InternationalJournal, 3, 101-134. 

Alexander, L., & Martray, C. (1989). The development of an abbreviated version of the 
mathematics anxiety rating scale. Measurement and Evaluation in Counseling 
and Development, 22, 143-150. 

Fennema, E., & Sherman, J. A. (1976). Fennema-Sherman Mathematics Attitudes 
Scales: Instruments designed to measure attitudes towards the learning of 
mathematics by males and females. JSAS Catalog of Selected Documents in 
Psychology, 6(1), 3b. 

Fraser, B.J. (1994). Research on classroom and school climate. In D. Gabel (Ed.), 
Handbook of research on science teaching and learning (pp. 493-541 ). New 
York: Macmillan. 

Fraser, B.J. (1998). Science learning environments: Assessment, effects and 

determinants. In B. Fraser & K. Tobin (Eds.), International handbook of science 
education (pp. 527-564). Dordrecht, The Netherlands: Kluwer. 

Fraser, B.J., & Chionh, Y.H. (2000, April). Classroom environment, self-esteem, 

achievement, and attitudes in geography and mathematics in Singapore. Paper 
presented at the annual meeting of the American Educational Research 
Association, New Orleans, LA. 




g 



Fraser, B.J., McRobbie, C.J., & Fisher, D.L. (1996, April). Development, validation and 
use of personal and class forms of a new classroom environment instrument. 
Paper presented at the annual meeting of the American Educational Research 
Association, New York. 

Fraser, B.J., & Tobin, K. (1991). Combining qualitative and quantitative methods in 
classroom environment research. In B.J. Fraser & H.J. Walberg (Eds.), 
Educational environments: Evaluation, antecedents and consequences, (pp. 
271-291). London: Pergamon Press. 

Fraser, B.J., & Walberg, H.J. (Eds.). (1991). Educational environments: Evaluation, 
antecedents and consequences. London: Pergamon. 

Goh, S.C., & Khine, M.S. (Eds.). (2002). Studies in educational learning environments: 
An international perspective, Singapore: World Scientific. 

Martinez, J.G.R., & Martinez, N.C. (1996) Math without fear. Needham Heights, MA: 
Allyn and Bacon. 

McKnight, C., Magid, A., Murphy, T.J., & McKnight, M. (2000). Mathematics education 
research: A guide for the research mathematician. Providence, Rl: American 
Mathematical Society. 

Moos, R.H. (1979). Evaluating educational environments: Procedures, measures, 
findings, and policy implications. San Francisco, CA: Jossey-Bass. 

Patton, M.Q. (1990). Qualitative evaluation and research methods (2"'’ ed.). Newbury 
Park, CA: Sage Publications. 




.10 



10 



Plake, B.S. & Parker, C.S. (1982). The development and validation of a revised version 
of the mathematics anxiety rating scale. Educational and Psychological 
Measurement, 42, 551-557. 

Raaflaub, C., & Fraser, B.J. (2002, March). The learning environment associated with 
the use of laptop computers in Canadian science classes. Paper presented at 
the annual meeting of the National Association for Research in Science 
Teaching, Philadelphia, PA. 

Richardson, F. C. & Suinn, R. M. (1972). The mathematics anxiety rating scale: 
Psychometric data. Journal of Counseling Psychology, 19, 551-554. 

Suinn, R.M., Edie, C.A., Nicoletti J., & Spinelli, P.R. (1972). The MARS, a measure of 
mathematics anxiety: Psychometric data. Journal of Clinical Psychology, 28, 
373-375. 

Tobias, S. (1978). Overcoming math anxiety. Boston, MA: Houghton Mifflin Company. 

Tobin, K. & Fraser, B.J. (1998). Qualitative and quantitative landscapes of classroom 
learning environments. In B.J. Fraser & K.G. Tobin (Eds.), The international 
handbook of science education (pp. 623-640). Dordrecht, The Netherlands: 
Kluwer. 

Walberg, H.J. & Anderson, G.J. (1968) Classroom climate and individual learning. 
Journal of Educational Psychology, 59, 414-419. 

Wigfield, A. & Meece, J.L. (1988). Math anxiety in elementary and secondary school 
students. Journal of Educational Psychology, 80, 210-216. 

Zaslavsky, C. (1994). Fear of math. New Brunswick, NJ: Rutgers University Press. 




11 




U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
National Library of Education (NLE) 

Educational Resources Information Center (ERIC) 

REPRODUCTION RELEASE 

(Specific Document) 






06^"t60 




I. DOCUMENT IDENTIFICATION: 



Title: jhe Influence of Classroom Environment on High School Students' 
Mathematics Anxiety 


Authors): Bret A. Taylor & Barry J. Fraser 




Corporate Source. Educational Research Association 


Publication Date: 

04/21/2003 


II. REPRODUCTION RELEASE: 





In order to disseminate as widely as possible timely and significant materials of Interest to the educational community, documents 
announced In the monthly abstract Journal of the ERIC system, Resources in Education (RIE). are usually made available to users in microfiche, 
reproduced paper copy, and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the 
source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document 

If permission Is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign 
at the bottom of the page. 



The sample sticker shown below will be 
affixed to all Level 1 documents 



The sample sticker shown below will be 
affixed to all Level 2A documents 



The sample sticker shovim below will be 
affixed to all Level 2B documents 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE, AND IN ELECTRONIC MEDIA 
FOR ERIC COLLECTION SUBSCRIBERS ONLY, 
HAS BEEN GRANTED BY 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTED BY 






















TO THE eKu^TIONAL RESOURCES 
INFORMATION CENTER (ERIC) 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 


1 




2A 




2B 



Level 1 

ISll 


Level 2A 

Ini 


Level 2B 

R 


|ul 

Check here for Level 1 release, permitting 
reproduction and dissemination in microfiche or 
other ERIC archival media (e.g., electronic) and 
paper copy. 


ly.i 

Check here for Level 2A release, permitting reproduction 
and dissemination in microfiche and in electronic media for 
ERIC archival collection subscribers only 


ly 

Check here for Level 2B release, permitting reproduction 
and dissemination in microfiche only 



Documents will be processed as indicated provided reproduction quality permits. 

If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1 . 



thereby grant to the Educationai Resources information Center (ERiC) nonexciusive permission to reproduce and disseminate this document 
as indicated above. Reproduction from the ERiC microfiche or eiectronic media by persons other than ERiC empioyees and its system 
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by iibraries and other service agencies 
to satisfy information needs of educators in response to discrete inquiries. 


Signature: / 1 

4 /.A—' 


Printed Name/Position/Tllle; 

Bret A. Taylor, Asst Professor of Mathematics 


Organizatbn/Address: f 

ConcordiaAJniversIty 

1530 Concordia West, Irvine, CA 92612 


Telephone: ( 949 ) 854-8002 


(949) 854^6854 


^‘*^f^f!1^ior(gcui .edu 


04/14/2003 





Hi. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source 
please provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is 
publicly available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are 
significantly more stringent for documents that cannot be made available through EDRS.) 




IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address: 



Name: 



Address: 



V. WHERE TO SEND THIS FORM: 



Send this form to the following ERIC Clearinghouse: 



ERIC Clearinghouse on Assessment and Evaluation 
University of Maryland, College Park 
1129 Shriver Lab 
College Park, MD 20742 



EFF-088 (Rev. 4/2003 )-TM-04-03-2003 




